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school year in which they attain Board
Certification and the full amount in
subsequent years if they hold a valid Board
Certificate for the entire school year and
report a full-time workload (FTE) greater
than zero.”? During the 2018-19 school
year, Board-certified educators received
$5,397.%

Also in 2007, the legislature created an
additional incentive for Board-certified
educators working in high-poverty schools,
called the Challenging Schools Bonus (CSB).
The objective of the CSB program and
similarly structured programs in other states
is to encourage teachers considered to be
effective to work in high-need schools with
the goal of increasing student achievement
in those schools. Washington is one of nine
states that provides incentives to Board-
certified educators in high-need schools.”

Board-certified educators working in high-
poverty schools in Washington can receive
up to $5,000 per year on top of their base
bonus.”® Individuals receive 60% of the
bonus for the first school year and a
prorated amount in subsequent years based
on their FTE.”

In 2007-08, the first school year of the CSB
program, eligible high-poverty schools were
those with 70% or more students eligible
for the federal free-or reduced-priced lunch
(FRPL) program. Due to the
disproportionate number of eligible

2 OSPI's site on National Board Certification and WAC 392-
140-173.

%% $5,397 reflects the base bonus with inflationary
adjustments. Engrossed Substitute Senate Bill 6032, Chapter
299, Laws of 2018.

% WSIPP review of 50 states and the District of Columbia.

%% The Challenging Schools Bonus has not been adjusted for
inflation since enacted in 2007. OSPI's site on National Board
Certification and WAC 392-140-173.

77 WAC 392-140-173.

elementary schools in the first year, the
legislature changed eligibility the next year
to increase the number of middle and high
schools eligible for the bonus. Currently,
eligible elementary schools have 70% or
more students eligible for FRPL, middle
schools have 60% or more eligible students,
and high schools have 50% or more eligible
students.”®

The change in CSB eligibility increased the
number of eligible schools. During the
2007-08 school year, just 284 schools met
eligibility standards. In the following year,
446 schools met the new eligibility
standards, an increase of almost 60% (see
Exhibit 3).

The increase in the number of eligible CSB
schools caused by the change in eligibility
criteria also increased the number of Board-
certified educators potentially eligible to
receive the bonus. These educators either
were already in schools that became newly
eligible, or they had more options to move
from ineligible to eligible schools after the
policy change. We explore this in more
detail in Section V.

%8 Schools must also have 30 or more students enrolled or be
the largest school in the district serving elementary, middle,
or high school student. WAC 392-140-173.
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Exhibit 3
Number of CSB-eligible Schools by School Year and Distribution of Eligible Schools by Level
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II. Financial Incentives in Other
States

In this section, we address part (c) of the
legislative assignment to examine whether
“other states [provide similar incentives as
Washington’s Challenging Schools Bonus
program] in order to achieve a more
equitable distribution of staff with National
Board Certification” [across districts and
schools].”

Research indicates that high-performing
teachers are more likely to work in more
advantaged schools than in high-poverty
schools and schools with low student
achievement rates.*® Across the country,
states have implemented various incentive
programs to improve the distribution of
what are seen as high-quality teachers
across schools in order to support student
achievement in low-performing schools.

To conduct this review, we researched Board
Certification policies in all 50 states and the
District of Columbia. We used resources
from the National Board's website, searched
statues in individual states, and referred to
education agency websites in individual
states.

While we focused on Board-certified
teachers in our previous analyses, this
review took a broader focus on Board-
certified educators, not just teachers.

 Substitute Senate Bill 5883, Chapter 1, Laws of 2017.

30 Clotfelter, C., Ladd, H., Vigdor, J. (2010). Teacher mobility,
school segregation, and pay-based policies to level the playing
field. National Center for Analysis of Longitudinal Data in
Education Research; Goldhaber, D., Gross, B., Player, D.
(2010). Teacher career paths, teacher quality, and persistence
in the classroom: Are schools keeping their best? National
Center for Analysis of Longitudinal Data in Education
Research.

In our review, we identified 25 states that
provide financial incentives for Board-
certified educators (Exhibit 4). Nine of these
states provide Board-certified educators
working in high-need schools an annual
bonus and one state provides fee support
for Board candidates in high-need schools
(Exhibit 5).

Some states provide either a base bonus or
a high-need bonus, while other states
provide both. Colorado, Hawaii, Mississippi,
and Washington offer Board-certified staff
both a base bonus and additional
compensation if they work in high-need
schools. Arkansas, Maryland, Montana, Utah,
and Wisconsin provide Board-certified staff
either a base bonus or a high-need bonus,
depending on eligibility.

Two states, Maryland and Montana, have
structured their high-need bonus programs
as matching programs. For example,
Maryland provides an annual one-to-one
match with school districts for Board-
certified educators in schools with
“comprehensive needs,” as defined by a
school’s receipt of federal Title 1 funds and
academic performance.*

Most states provide additional
compensation for the life of the Board
Certificate. In other words, if a certificate
expires, individuals no longer receive either
the base bonus or high-need schools bonus.
However, Arkansas restricts incentive
payouts to a specific period based on school

*! Correspondence between Maryland State Superintendent
of Schools to members of the State Board of Education.
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and district status. Board-certified educators
in Arkansas who work in designated high-
poverty schools, but not high-poverty
districts, receive $5,000 per year for a
maximum of five years. Board-certified
educators working in high-poverty schools
within high-poverty districts receive $10,000
per year for a maximum of ten years,
regardless of how many times they renew
their certificate.®

We identified one state, Illinois, which does
not provide compensation but instead
offers first-time National Board candidates
up to $1,900 to cover the cost of application
if they work in high-need schools.*

Eligible Bonus Recipients

Like Washington, most states extend bonus
compensation to education staff with
National Board Certification, not only
teachers. Thus, most states provide school
counselors, librarians, and non-
administrative staff compensation if they
work in designated high-need schools.
Arkansas and Colorado also provide
compensation to Board-certified faculty in
leadership positions like school principals. In
Washington, Board-certified individuals in
positions like principals, superintendents,
and school and district administrators are
not eligible for either the base bonus or
Challenging Schools Bonus.**

32 Arkansas Department of Education’s website on National
Board Certified teachers.

*llinois State Board of Education informational handout
regarding candidate fee subsidy.

** Principals and vice principals with National Board
Certification received bonuses until the 2010-2011 school
year. OSPI's website on National Board Certification and
WAC 392-140-972.

Hawaii, Utah, and Wisconsin provide
financial incentives to Board-certified
teachers only.

Defining “"High-Need” Schools

The definition of high-need varies across
states. Washington is unique in its tiered
structure of eligible “high-poverty” schools.
Recall that Board-certified educators are
eligible to receive the Challenging Schools
Bonus if they work in elementary schools
with 70% or more students eligible for FRPL,
in middle schools with 60% or more
students eligible for FRPL, or in high schools
with 50% or more students eligible for FRPL.
Arkansas, Illinois, Montana, Utah, Maryland,
and Wisconsin also use FRPL to define high-
need schools and districts but do not tier
eligibility by school level. Colorado, Hawaii,
Illinois, Maryland, and Montana use multiple
indicators to define high-need schools. For
example, Hawaii provides additional
compensation for Board-certified teachers
working in schools with high turnover rates
and schools with low academic
performance.”> Montana provides its bonus
to individuals working in schools with 40%
or more students eligible for FRPL or
schools with educator shortages, which are
often schools in rural areas.®

Unsurprisingly, states with robust incentive
programs have a higher number of Board-
certified educators. For example, Board-
certified educators working in high-need
schools in Washington, Mississippi, and
Arkansas can receive $10,000 per year
through a base and high-need bonus
programs. These states have a large
cumulative number of certified educators

% Hawaii State Department of Education. Frequently asked
questions.
%% SB 115, 20-4-134 MCA.
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(10,004 in Washington, 4,040 in Mississippi,
and 3,100 in Arkansas see Exhibit 4), which
also comprise a larger proportion of their
teacher populations.’’” For a general sense
of scale, there are currently about 64,000
total classroom teachers in Washington,
32,000 in Mississippi, and 33,000 in
Arkansas.

States with relatively smaller incentive
programs, like Utah and Montana, have had
fewer individuals ever certify (271 in Utah
and 173 in Montana), which comprise a
small proportion of each state’s teacher
population (i.e., 29,000 teachers in Utah and
10,500 in Montana).

¥ Number of Board-certified educators ever certified in each
state based on self-reported data from NBPTS website.
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Maryland and Hawaii are two exceptions.
Maryland has a relatively small base and
high-need bonus programs, but more than
3,000 educators have certified in the state.
There are currently around 60,000 classroom
teachers in Maryland. Alternatively, Hawaii
has one of the largest base and high-need
bonus programs identified but relatively few
(628) individuals have ever certified. There
are approximately 11,000 teachers in Hawaii.


https://www.nbpts.org/in-your-state/
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The “signaling effect” estimates whether
Board Certification is an indicator of an
effective teacher. Perhaps NBCTs are better
able to distinguish themselves as high-
quality teachers and therefore, students
taught by NBCTs are taught by effective
teachers. In other words, perhaps the Board
Certification process does not improve
teacher effectiveness but identifies already
effective teachers. In this meta-analysis, we
examined the following question:

e Does National Board Certification
distinguish effective teachers from
average teachers?

Studies included in this analysis estimate
differences in teacher performance between
NBCTs and similar teachers without Board
Certification. The studies control for factors
like teacher experience and the human
capital effect of certification. Once the
authors of these studies have controlled for
these alternative explanations of differences
in teacher performance, they can measure
how much of the difference between NBCTs
and comparable teachers is due to
unquantifiable characteristics like "ability.”
The signaling effect is the extent to which
teachers with high ability, or other
unquantifiable characteristics, can be
distinguished from others by Board
Certification alone.

15

Evidence from our secondary analyses
suggests that Board Certification identifies
effective teachers (“signaling effect”).
Therefore, increases in student test scores
and attendance are due to exposure to
these high-quality teachers. We found no
evidence that the certification process itself
improves teacher performance. In other
words, teachers who go through the
certification process are, on average, equally
as effective after certification as they would
have been had they not entered the
process.

It's important to note that Board Certification
is not the only signal of teacher effectiveness.
Other research, including previous WSIPP
analyses, identify teacher experience,
graduate degrees, and subject-specific
graduate degrees as other potential signals
of teacher effectiveness (as measured by
student test scores).*®

See Exhibit 7 for results of our secondary
meta-analyses.

6 Pennucci (2012).


http://www.wsipp.wa.gov/ReportFile/1104/Wsipp_Teacher-Compensation-and-Training-Policies-Impacts-on-Student-Outcomes_Full-Report.pdf

Exhibit 6
Primary Meta-Analytic Results: Effects of Exposure to National Board-Certified Teachers
in Elementary and Secondary Grades

#
. Average i # in Effect Standard
Intervention Outcome effect .
age . treatment size error
sizes
Test scores 10 17 405,357 0.021 0.005
NBCT in elementary school Attendance 10 4 20,605 0.045 0.021
Suspensions 10 4 20,605 0.001 0.001
NBCT in middle or high school Test scores 13 10 284,613 0.031 0.006
Exhibit 7

Secondary Meta-Analytic Results: Signaling and Human Capital Effects
of National Board Certification

# of
Estimated Average ° #in Effect Standard

Intervention Outcome effect .
effect age sizes treatment  size error

NBCT in elementary

Signaling = Test scores 10 4 185,107 0.030 0.012
school
NBCT in middle or . ling  Test scores 14 3 81,865  0.024  0.008
high school
NBCT in elementary | Human o ores 10 5 225758 0004  0.009
school capital
NBCT in middle or 1 Human  r o o ores 14 5 164527  -0.005  0.017
high school capital
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P-value

0.001
0.030
0.489

0.001

P-value

0.012

0.003

0.657

0.761



IV. Evaluation Methodology

In this section, we summarize the methods
used to examine retention among NBCTs
and non-NBCTs in Washington and the
Challenging Schools Bonus (CSB) program'’s
impact on the percentage of NBCTs working
in high-poverty schools.

Teacher Retention

WSIPP was directed in part (a) of the
legislative assignment to examine if
National Board Certification “[improves]
teacher retention in Washington State."’
We carried out this request by examining
the following research questions:

Compared to otherwise similar teachers, do
Board-certified teachers:

e Remain employed in the public
education system at a higher rate?

e Remain employed as public school
teachers at a higher rate?

e Transition from teaching to
leadership positions at a higher rate?

Analysis Methods

From a statistical standpoint, the ideal way
to evaluate the impact of Board Certification
on retention rates would be to utilize a
randomized controlled trial, the “gold
standard” approach to estimating treatment
effects.”® Random assignment allows the
researcher to estimate the effect of a
program by comparing average outcomes
between treatment (NBCTs) and comparison
(non-NBCTs) groups. This is because apart

7 Substitute Senate Bill 5883, Chapter 1, Laws of 2017.
8 Austin, P.C. (2011). An introduction to propensity score
methods for reducing the effects of confounding in

observational studies. Multivariate Behavioral Research, 46(3).
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from the Board Certification status, one can
assume there are no other differences in
characteristics between the treatment and
comparison group participants, on average,
at the beginning of the experiment.
Therefore, any differences in outcomes
between the two groups after random
assignment can be attributed to Board-
certified status alone, rather than to other
observed or unobserved group
characteristics.

However, it is not possible to randomly
assign Board Certification to some teachers
and not to others. In reality, teachers who
choose to pursue Board Certification may
differ systematically from teachers who
choose not to pursue certification in ways
that may influence their employment
outcomes. This is called “selection bias.” For
example, teachers who intend to teach only
for a few years are probably less inclined to
pursue Board Certification because they do
not plan to continue teaching long enough
to complete a potentially intensive
certification process.

To address the issue of selection bias, we
used a statistical technique called
“Coarsened Exact Matching” (CEM), which
allowed us to compare outcomes for NBCTs
to the outcomes for a matched comparison
group of non-NBCTs. The effect of Board
Certification was then estimated by
comparing two groups of teachers who
were nearly identical in terms of observable
characteristics except for Board
Certification.*

“Tacus, S., King, G., & Porro, G. (2011). Causal inference
without balance checking: Coarsened exact matching.
Political Analysis, 20, 1-24
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CEM can reduce selection bias insofar as
one can observe teacher characteristics that
are related to both the treatment (i.e., Board
Certification) and the outcome of interest
(i.e., retention).>® However, this method may
not eliminate all selection bias. We can only
match groups on observable characteristics
and not all teacher characteristics related to
both Board Certification and retention may
be known or available to analyze in our
data. For example, we could not match
NBCTs and non-NBCTs on their teacher

licensure score (an observable characteristic)

because we could not access this data. Also,
we were unable to control for unobserved
characteristics like teacher motivation. Both
licensure scores and motivation are factors
that may be correlated with a teacher’s
decision to pursue Board Certification and
remain in the education profession.

In our retention analysis, treatment and
comparison group participants included the
following:

e Treatment Group: individuals who
began teaching in Washington's
public education system between
2002 and 2007 and who received
Board Certification between 2006
and 2013.°' Treatment group
participants are referred to in this
section as NBCTs.>

*® More precisely, only characteristics that are conditionally
related to both the outcome and treatment lead to selection
bias.

*! We restrict between 2006 and 2013 because the National
Board implemented changes to the certification process
beginning in 2014, which reduced the number of individuals
that certifying in Washington between 2014 and 2017.

*2 Beginning teachers are those new to Washington's public
education system but could have taught in other states.
Individuals are required to have at least three years of
teaching experience (from anywhere, not just Washington)
before they apply for Board Certification. Therefore, 2004
was the earliest year in our analysis period that beginning
teachers could have received certification.

e Comparison Group: individuals who
began teaching in Washington's
public education system between
2002 and 2007 and did not receive
Board Certification between 2006
and 2013. Teachers who were Board
candidates but did not certify
between 2006 and 2013 were
potential members of the
comparison group. Comparison
group participants are referred to as
non-NBCTs.

Once we created treatment and comparison
groups matched on pre-Board Certification
characteristics including employment
experience, teacher demographics, and
school and district characteristics, we
conducted a survival analysis of this
matched sample. Survival analysis is
considered an effective method to use when
the outcome of interest is the time until the
occurrence of a particular event.

In our survival analysis, our main outcome
of interest was the retention rate of NBCTs
and similar non-NBCTs over time, estimated
in three ways:

e The percentage of NBCTs and non-
NBCTs that remained in
Washington'’s public education
system after entering.

e The percentage of NBCTs and non-
NBCTs that remained working as
classroom teachers after entering
the public education system.

e The percentage of NBCTs and non-
NBCTs that ever transitioned from
public school teaching positions to
leadership positions between 2002
and 2016.

See Appendix II for full methodology details
of our retention analysis.



Challenging Schools Bonus

Part (b) of the legislative assignment
directed WSIPP to examine if the
Challenging Schools Bonus (CSB) program,
created in 2007, incentivized NBCTs to work
in high-poverty schools.”® We carried out
this request by examining the following
research question:

e Did the CSB program increase the
percentage of teachers working in
high-poverty schools with National
Board Certification?

Analysis Methods

Again, for our analysis of the CSB program,
we could not employ a randomized
controlled trial because the CSB is not
randomly assigned to schools. NBCTs in
qualifying high-poverty schools receive the
CSB based on a school’s percentage of
students eligible for the federal free-or-
reduced-priced lunch (FRPL) program.

Further, we could not simply compare the
percentage of NBCTs in high-poverty
schools before and after the policy change.
This type of pre-post design could be
biased because it would not control for pre-
existing trends and policies that occurred at
the same time as the CSB program and
similarly influenced both treatment and
comparison schools.

To isolate the effect of the CSB program, we
employed a statistical method called
difference-in-differences (DID), which
compares the change over time for a
treatment group relative to the change over
time for a comparison group.* In the

>3Substitute Senate Bill 5883, Chapter 1, Laws of 2017.

** Murnane, R, & Willett, J.B. (2011). Methods matter:
Improving causal inference in educational and social science
research. Oxford University Press. New York, NY.
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context of this evaluation, we compared the
change in the percentage of teachers with
Board Certification working in high-poverty
schools before and after the CSB program
was created, compared to the change in the
percentage of NBCTs working in low-
poverty schools over the same period.

In our DID analysis, treatment and
comparison group participants include the
following:

e Treatment Group: Washington public
schools defined by the CSB program
as high poverty and therefore eligible
for the CSB.

e Comparison Group: Washington
public schools defined by the CSB
program as low poverty and
therefore ineligible for the CSB.

The main outcome of interest was the
percentage of teachers working in CSB-
eligible and -ineligible schools that were
Board certified.

Exhibit 8 describes a hypothetical scenario
and does not reflect the actual data in our
analysis. Instead, it illustrates the concept of
how a DID analysis can estimate the CSB
program'’s effect on the percentage of
NBCTs working in high-poverty schools.

The blue trend line represents the
percentage of teachers working in CSB-
eligible schools that were Board certified
(treatment group) before and after the CSB
program was implemented. The red trend
line represents the percentage of teachers
working in CSB-ineligible schools that were
Board certified (comparison group) over the
same period.


http://lawfilesext.leg.wa.gov/biennium/2017-18/Pdf/Bills/Session%20Laws/Senate/5883-S.SL.pdf

The blue dashed trend line illustrates the
main assumption of our DID approach. That
is, we assume that the change in the
percentage of NBCTs working in CSB-
eligible schools over time would be the
same as the change in the percentage of
NBCTs working in CSB-ineligible schools if
the CSB program were not implemented. If
this assumption holds, then our DID analysis
eliminates observed and unobserved factors
that occurred at the same time as the
program and similarly affected both CSB-
eligible and -ineligible schools.

For example, the number of NBCTs had
been increasing prior to 2007 in both
eligible and ineligible schools. Without DID,
one might attribute the increase of NBCTs in

high-poverty schools to the CSB program'’s
effect, when really it was just a general
trend. The use of DID can help prevent this
type of error. However, if other programs
influenced more (or fewer) NBCTs to work in
high-poverty schools than in low-poverty
schools, then this assumption would not
hold and our estimate of the program effect
would be biased.

The CSB program'’s effect estimated in our
DID model is the change in the percentage
of teachers who are Board certified working
in CSB-eligible schools before and after CSB
was created, minus the change in the
percentage of teachers who are Board
certified working in CSB-ineligible schools
over the same period.

Exhibit 8
DID Estimate of the CSB Program'’s Effect on the Percentage of NBCTs Working in CSB-Eligible
Schools over Time, Compared to the Percentage in CSB-Ineligible Schools

//CSBegb|e schools

CSB-ineligible schools
(low poverty)

J

(high poverty)

CSB program’s effect

CSB-eligible schools |
i (in absence of program) |

Percent of teachers in schools with Board Certification

Pre 2007
(CSB created)

Post



Secondary Analysis Methods

We conducted secondary analyses to further
explore the CSB program'’s effect. For these
analyses, we deconstructed the overall effect
that we estimated in our primary analysis into
five individual parts. In other words, we
conducted individual DID analyses to
estimate how much of the CSB program's
effect was due to an increase in Board
Certification among teachers already in high-
poverty schools before the program, and how
much was due to other factors like NBCTs
transferring from low- to high-poverty
schools or increased retention.

See Appendix III for full methodology details
of our CSB program evaluation.
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Data

For our retention and CSB analyses, we
obtained educator-level employment data
from OSPI's S-275 personnel data files and
school- and district-level data from OSPI
Report Card data files. OSPI also provided us
with Board-related bonus information for
individuals and CSB eligibility information for
schools. We linked OSPI- provided data with
Board-provided data, which included
information about individuals that applied to
and became Board certified by a school,
district, and year in Washington.>®

*> NBPTS states that authors of this publication are not
employed by or dffiliated with National Board for Professional
Teaching Standards, and any opinions or conclusions set forth
herein are those of the authors and not NBPTS.



V. Evaluation Findings

In this section, we summarize results from our
teacher retention analysis and evaluation of
the CSB program.

Retention Among National Board-
Certified Teachers

Prior to creating our matched treatment and
comparison groups, we examined the
difference between NBCTs and all other
public school teachers in Washington during
their first year of teaching.

NBCTs were more likely to have a master’s
degree, be female, and identify as White.
They also tended to work in slightly larger
schools than non-NBCTs and tended to work
in slightly lower-poverty schools. NBCTs were
also more experienced than non-NBCTs, on
average. This disparity was unsurprising,
given the requirement that teachers cannot

pursue Board Certification without first
teaching for at least three years. See Exhibits
A8 and A12 in Appendix IL

Looking beyond teacher characteristics in
their first year and before matching, NBCTs
exited the public education system at a lower
rate than non-NBCTs. For example, about
80% of NBCTs remained in Washington'’s
public education system at least nine years
after entering, compared to about 53% of
non-NBCTs (Exhibit 9). Again, note that NBCT
retention rates are higher than non-NBCT
retention rates for the first three years (before
matching) because individuals are required to
teach for at least three years before they can
apply for Board Certification.

Exhibit 9

Probability of Remaining in Washington's Public Education System (Before Matching)
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Years after first year teaching
®— Never Board-certified teachers —#— Ever Board-certified teachers
Note:

Cumulative retention among NBCTs and all WA teachers (first year teachers
entering system between 2002-2007).
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Retention in Public Education System

After matching, NBCTs and non-NBCTs were
balanced in terms of their prior employment
characteristics, teacher demographics, and
school and district factors. We then
conducted survival analyses on our matched
sample. See Exhibits A8 and A12 in Appendix
IL.

More so than most characteristics, years of
previous work experience tended to predict
Board Certification and subsequent retention.’
This is unsurprising given that the Board
Certification process requires several years of
teaching experience before applying.

6

Because we exactly matched NBCTs and non-
NBCTs on their previous employment
experience and because all NBCTs are
required to have at least three years of
experience, we observe in Exhibit 10 that
100% of NBCTs and non-NBCTs remained in
the public education system three years after
entering the system. The probability of
remaining in the system starts to decrease
beginning in the fourth year and continues to
decrease in subsequent years. Overall, about
80% of both NBCTs and non-NBCTs remained
in Washington'’s public education system for
at least nine years after entering. While we
observe a slightly higher retention rate
among NBCTs than non-NBCTs in the ninth
year, this difference was not statistically
different from zero. See Exhibit A9 and All in
Appendix II for full results.

Exhibit 10
Probability of Remaining in Washington'’s Public Education System (After Matching)
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Note:

Cumulative retention among NBCTs and similar non-NBCTs (first
year teachers entering system between 2002-2007).

> We identified years of work experience in OSPI's S-275
personnel data. This includes total education-related work
experience in and outside of Washington'’s public education
system.
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Further, we cannot say for certain where
individuals go after they leave Washington'’s
public education system. Other research has
stated that teachers may leave for various
reasons including retirement, moving out of
state, and moving into the private education
system.”” However, we cannot comment on
where teachers go because we could not track
individuals beyond OSPI's S-275 data files. It's
also important to note that our retention
findings are specific to teachers who entered
Washington'’s public education system between
2002 and 2007. Additionally, our findings are
specific to individuals that certified under the
Board's older certification process and do not
reflect retention rates that may occur under the
newer certification process implemented in
2014.

We further examined retention in the public
education system by school level. We observed
that NBCTs in elementary and middle schools
were slightly less likely to remain in the public

education system than non-NBCTs but more
likely to remain at the high school level.
However, while we observed differences
between NBCTs and non-NBCTs across school
levels, the differences were not statistically
different from zero. Full results are displayed in
Exhibit A10 in Appendix II.

Retention in Teaching Positions

We found similar trends between groups when
analyzing retention within the teaching
position. After matching, about 70% of NBCTs
and non-NBCTs remained in teaching positions
at least nine years after entering Washington'’s
public education system (Exhibit 11). Again, we
observe slightly higher retention rates among
NBCTs than non-NBCTs in later years, but
these differences were not statistically
significant. Full results are displayed in Exhibit
Al3 in Appendix IL

Exhibit 11
Probability of Remaining in Teaching Positions (After Matching)
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Cumulative retention among NBCTs and similar non-NBCTs (first year
teachers entering system between 2002-2007).

> Education Research & Data Center. (2011). Who leaves
teaching and where do they go?
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Again, upon further examination of retention
in teaching positions by school levels, we did
not find differences that were statistically
different from zero.

Transfer into Leadership Positions

Finally, we estimated the probability of NBCTs
and non-NBCTs transferring from teaching
positions to leadership positions between
2002 and 2016. In this analysis, we defined
leadership positions as district
superintendents, assistant superintendents,
district administrators, school principals, and
school vice principals.”® Our definition does
not include leadership roles that may occur
within teaching positions like coaching and
mentoring other teachers. This is because we
were unable to identify these specific roles in
OSPI's S-275 personnel data files.

We found that NBCTs and non-NBCTs
transitioned from teaching to leadership
positions at similar rates. About 7% of NBCTs
and non-NBCTs ever transitioned from
teaching to leadership positions between
2002 and 2016. Upon further examination of
transfer rates by school levels, we did not find
differences that were statistically different
from zero.

Full results are displayed in Exhibit A14 in
Appendix IL.

Growth of NBCTs in High-Poverty Schools

Before summarizing findings for our analysis
examining the CSB program'’s impact on the
percentage of teachers in high-poverty
schools with Board Certification, we describe
the differences between CSB-eligible and
ineligible schools (our treatment and

*8 Defined in OSPI S-275 personnel data as duty roots 31-34 to
duty roots 11-13, or 21-24.
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comparison groups) before and after the CSB
program was implemented in 2007.

Before 2007, schools that would become
CSB-eligible in the future had somewhat
smaller student enrollment than future
ineligible schools and had larger populations
of minority students, students eligible for
FRPL, students in special education, and
English language learners. Future CSB schools
also had slightly smaller populations of
teachers with master’s degrees, fewer overall
teachers, and slightly fewer NBCTs than
future ineligible schools. See Exhibit A16 in
Appendix IIL.

As mentioned earlier, CSB program eligibility
changed after the first year. The legislature
changed eligibility criteria in order to improve
the distribution of eligibility across all school
levels. As a result, there was a 60% increase in
the number of eligible schools between 2007-
08 and 2008-09 school years, which increased
the number of NBCTs potentially eligible to
receive the CSB. Through our DID approach,
we control for these trends and other policy
effects that may have similarly influenced
teachers’ employment decisions in high-and
low-poverty schools at the same time as the
CSB program.

Prior to 2007, the percentage of teachers in
high-poverty schools with Board Certification
was lower than the percentage of NBCTs in
low-poverty schools. About a year after the
program was implemented, the percentage of
NCBTs in high-poverty schools increased and
surpassed the percentage in low-poverty
schools, a trend that continued until 2015
(Exhibit 12). After 2015, the percentage of
teachers with | Board Certification in both
low- and high-poverty schools decreased. By
2017, the percentage was the same in low-
and high-poverty schools. We cannot say for


http://www.k12.wa.us/safs/PUB/PER/1516/Append.pdf
http://www.k12.wa.us/safs/PUB/PER/1516/Append.pdf




Exhibit 13
The Percentage of Teachers Transferring Between Low-and

High-Poverty Schools and
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Note:

Non-NBCTs in 2006, NBCTs after 2007, transferred between
CSB eligible and ineligible schools after 2007.

Growth of NBCTs Within Schools and
Transfers Between Schools

We conducted secondary analyses to explore
how much of the CSB program'’s effect in our
primary analysis (i.e., the 1.2 percentage point
increase) was due to the growth of NBCTs
within high-poverty schools versus the
transfer of NBCTs into high-poverty schools.

We conducted five separate analyses
(referred to as analyses a, b, ¢, etc.) to
estimate what proportion of the CSB

program'’s effect was due to:

An increase in teachers located in
high-poverty schools before 2007
who became Board certified after
2007.

An increase in retention among
NBCTs in high-poverty schools
compared to retention among NBCTs
in low-poverty schools.

a)

b)
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c) Anincrease in non-NBCTs transferring
into high-poverty schools and
receiving Board Certification after
2007.

d) Anincrease in NBCTs transferring into
high-poverty schools after 2007.

e) Anincrease in newly hired teachers in
high-poverty schools after 2007 that
initially or later became Board
certified.

Below, we report statistically significant results
from analyses ¢, d, and e. We report non-
significant results from analyses a and b in
Appendix III.

Teachers Transferring into High-Poverty Schools
and Receiving Board Certification (Analysis c)
We observed a greater percentage of teachers
that were not Board certified before 2007 who
moved into high-poverty schools and became
certified after 2007, compared to low-poverty
schools. Half of the CSB program’s effect was
due to this growth (Exhibit 13).






We considered how these types of growth
may have influenced teacher effectiveness in
high-poverty schools. Our meta-analytic and
teacher retention results suggest that Board
Certification identifies effective teachers; the
certification process does not make teachers
more effective; and NBCTs are no more likely
to remain in Washington'’s public education
system or in teaching positions than similar
non-NBCTs. These findings suggest that
incentivizing teachers to pursue Board
Certification would not increase the overall
teacher effectiveness in high-poverty schools.
However, the increased migration of NBCTs
from low- to high-poverty schools (analysis d)
and the increased retention of NBCTs in high-
poverty schools (analysis b), relative to low-
poverty schools, would increase overall
teacher effectiveness in high-poverty schools.

We expect that the small effect from NBCTs
who moved into high-poverty schools
(analysis d) increased overall teacher
effectiveness in those schools. The larger
effects that we estimated due to teachers
moving into high-poverty schools (analysis c)
and due to newly hired teachers that became
Board certified (analysis €) may or may not
have increased teacher effectiveness in those
schools. We cannot say for certain because
we cannot determine whether teachers that
moved into high-poverty schools and later
became Board certified were (1) more
effective teachers than those who would have
been hired absent the CSB or (2) equally
effective teachers that became more likely to
certify as a result of the CSB program's
creation.

We can only conclude that the CSB program
increased the percentage of teachers working
in high-poverty schools with Board
Certification by 0.2 to 1.2 percentage points.
Exhibit 16 shows how each type of growth
accounts for the CSB program’s overall effect.

Exhibit 16
The Percentage of the CSB Program’s Effect Explained by NBCT Growth Within Schools
Versus NBCT Transfers Between Schools

The CSB program
increased NBCTs in
high-poverty schools by 7
1.2 percentage points

NBCTs transferred into high-poverty schools
(0.2 % pt increase)

Newly hired teachers at high-poverty schools
certified later (0.4 % pt increase)

Teachers transferred into high-poverty
schools and certified
(0.6 % pt increase)
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VI. Summary

National Board Certification is a voluntary
and nationally recognized teaching
credential. Some states, including
Washington, provide additional benefits and
financial incentives to Board-certified
educators. In Washington, most Board-
certified educators receive a financial
incentive of about $5,000 per year.
Individuals working in high-poverty schools
can receive an additional $5,000 per year
through the state’s Challenging Schools
Bonus (CSB) program.

In our 50-state review, we identified

nine states with financial incentive programs
similar to Washington’s CSB program that
aim to distribute Board-certified educators
more equitably across schools and districts.
Similar to Washington, Colorado, Hawaii,
and Mississippi offer a base bonus to Board-
certified educators and an additional bonus
if they work in high-need schools. Also
similar to Washington, most identified states
extend compensation to certified
educational staff, not only teachers.

Washington is unique in the way that it
defines "high-need” schools for its CSB
program, using a tiered structure based on
free-or reduced-priced-lunch program
eligibility by elementary, middle, and high
school levels. Arkansas, Illinois, Montana,
Utah, Maryland, and Wisconsin also use
FRPL to define “high-need” schools, but
eligibility is fixed across school type.
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Overall, we observed that states with robust
incentive programs have had a higher
number of Board-certified educators over
time than states with more limited programs
or no incentives at all.

In our updated meta-analysis, we found
that, on average, students exposed to an
NBCT have higher test scores and
attendance than students exposed to similar
teachers without certification. The NBCT
process reliably identifies highly effective
teachers. However, through additional
analyses, we found that these effects are not
due to the certification process. NBCTs are
not more effective after completing the
certification than they were before. Teachers
who complete the Board Certification
process were already effective educators
before they entered the process.

In our retention analysis, we found that
NBCTs were about as likely as similar
teachers without Board Certification to
remain in Washington's public education
system, in teaching positions, or transfer
into leadership positions over time.

While we observed a slightly higher
retention rate among NBCTs in public
education, our estimates are not sufficiently
precise to conclude that the effect of
certification is statistically different from
zero. In other words, there may truly be no
difference in retention rates between NBCTs
and similar non-NBCTs. That said, there
could also be a small but true difference
between NBCT and non-NBCT groups. Our
inability to rule out the possibility of a small
increase in retention for NBCTs is a
noteworthy limitation of our analysis.
Research suggests that even a relatively









I. Meta-Analytic Methods and Results

Meta-Analytic Results

Exhibit A1 shows results from our primary meta-analysis of the effect of exposure to an NBCT in
elementary grades. This meta-analysis included 11 rigorous evaluations and reported standardized test
score, attendance, and suspension outcomes. We found that on average, exposure to an NBCT in
elementary grades increased student test scores by 0.021 standard deviation units and attendance by
0.045 standard deviation units. However, exposure did not affect suspension rates. Exhibit A2 is a forest
plot illustrating the 17 estimated test score effect sizes in this meta-analysis.

Exhibit Al
Meta-Analytic Results: Effects of Student Exposure to NBCTs in Elementary Grades

Average # of effect #in Effect  Standard

Outcome age sizes treatment size error P-value
Test scores 10 17 405,357 0.021 0.005 0.001**
Attendance 10 4 20,605 0.045 0.021 0.030*
Suspensions 10 4 20,605 0.001 0.001 0.489

Note:

+p <010, *p <0.05 **p < 0.01, *** p < 0.001
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Exhibit A2
Meta-Analytic Results: Forest Plot of Standardized Test Score Effect Sizes (Student Exposure to NBCTs in Elementary Grades)
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Exhibit A3 shows results from our primary meta-analysis of the effect of exposure to an NBCT who teaches
math or English Language Arts (ELA) in middle or high school grades. This meta-analysis included eight
rigorous evaluations and reported standardized test score outcomes. We found that on average, exposure
to an NBCT who teaches math or ELA in middle or high school increased student test scores by 0.031
standard deviation units. Exhibit A4 is a forest plot illustrating the ten estimated test score effect sizes in
this meta-analysis.

Exhibit A3
Meta-Analytic Results: Effects of Student Exposure to Math or ELA NBCTs in Middle or High School Grades

# of effect #in Effect Standard
Outcome Average age . . P-value
sizes treatment size error
Test scores 13 10 284,613 0.031 0.006 0.001**
Note:

+p < 0.10, * p < 0.05, ** p < 0.01, *** p < 0.001

Exhibit A4
Meta-Analytic Results: Forest Plot of Standardized Test Score Effect Sizes (Student Exposure to Math or
English Language Arts NBCTs in Middle or High School Grades)
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Exhibit A5 shows results from secondary meta-analyses focused on the signaling effect of Board
Certification. We conducted two separate analyses based on grade levels. The meta-analysis of elementary
included three rigorous evaluations and the meta-analysis of middle and high school included two
rigorous evaluations. Standardized test scores were the main outcome in both analyses. Studies estimate
differences in teacher performance between NBCTs and similar teachers who are not certified. The studies
control for factors like teacher experience and the human capital effect of Board Certification in order to
measure how much of the difference between NBCTs and comparable teachers is due to unquantifiable
characteristics like “ability.” In both elementary and secondary grade levels our analysis suggests that
Board Certification identifies effective teachers and, therefore, increases in test scores are due to student
exposure to an effective teacher regardless of certification.
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Exhibit A5
Meta-Analytic Results: Signaling Effect of National Board Certification

. Estimated Average # of effect #in Effect Standard
Intervention Outcome . q
effect age sizes treatment size error
NBCT in elementary ;0 ling Test 10 4 185107 0030 0012  0.012*
school scores
NBCT in middle or Signaling Test 14 3 81,865 0024 0008  0.003*
high school scores
Note:

+p < 0.10, *p < 0.05, ** p < 0.01, *** p < 0.001

Exhibit A6 shows results from our meta-analyses on the human capital effect of Board Certification. The
meta-analysis of elementary included four rigorous evaluations and the analysis of middle and high
school also included four rigorous evaluations. Test scores were the main reported outcome. Studies
included in this analysis estimate teacher effects on student test scores before and after receiving Board
Certification. The studies control for factors like teacher experience and ability, directly or through the use
of "fixed effects” models to determine whether teachers performed better after the certification process
than they would had they not gone through it.

In both elementary and secondary grade levels, we estimate that the Board Certification process does not
make teachers more effective than they already were before the process.

Exhibit A6
Meta-Analytic Results: Human Capital Effect of National Board Certification

. Estimated Average # of effect #in Effect Standard
Intervention Outcome . . P-value
effect age sizes treatment size error

NBCT in elementary Human Test 10 5 225758 | 0004 0009 0.657
school capital scores

NBCT in middle or Fuman Test 14 5 164527  -0.005 0017 0.761
high school capital scores

Note:

p <0.10, * p < 0.05, ** p < 0.01, *** p < 0.001

Exhibit A7 compares meta-analytic test score results from our 2012 analysis, our current primary analysis,
and our secondary analysis on signaling and human capital effects of Board Certification. Note that the
effect on test scores estimated in our current analysis is similar to results from our 2012 analysis. The
signaling effect of Board Certification explains most of the effect on test scores due to student exposure
to effective teachers.
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Meta-Analytic Results: Comparison of Disaggregated Effects on Test Scores
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II. Teacher Retention Analysis Methods and Results

Teacher Retention Evaluation: Methods and Limitations

The 2017 Washington State Legislature directed WSIPP to report on the question: does “the [National
Board Certification improves] teacher retention in Washington State?” Based on consultation with non-
partisan legislative staff, staff members at OSPI and NBPTS, and the research literature we have
operationalized this request as follows:

Research Questions
(1) Compared to otherwise similar teachers, do National Board-Certified Teachers:
a. Remain employed in public education in Washington at a higher rate?
b. Remain employed as public school teachers in Washington at a higher rate?
¢. Transition to leadership positions in Washington at a higher rate?

Definitions

Public School Teachers: We defined public school teachers using OSPI's S-275 personnel data. For our
analyses, teachers included elementary teachers, secondary teachers, and other teachers in the S-275
defined by duty roots 31-34 and assigned a full-time equivalent (FTE) workload of 0.5 or higher.*

Public School Leadership Positions: We defined public school leadership positions in Washington as
individuals assigned to positions like principals and superintendent staff positions in the S-275 data, which
are defined by duty roots 11-13 and 21-24 and an FTE workload of 0.5 or higher.”

Treatment Group: For our analysis of teacher retention, the treatment group was Washington State public
school teachers who entered the public school system between 2002 and 2007 and completed Board
Certification between 2006 and 2013.

Comparison Group: Our comparison group was Washington State public school teachers who entered the
public school system between 2002 and 2007 and did not complete Board Certification between 2006 and
2013. Teachers who were Board candidates but did not successfully certify were potential members of the
comparison group.

Retention for this analysis was defined in the following ways:

e We considered a teacher as leaving Washington's public education system if we observed them
leaving OSPI's S-275 personnel dataset permanently during our period of analysis (2002 to 2016).
(Research Question 1.a);

e We considered an individual as remaining in their teaching position if we observed them as
assigned duty roots 31-34 for the entire period of analysis (2002 to 2016). (Research Question
1.b); and

e We consider a teacher transitioning into a leadership position if we observed them switching from
teaching assignments (duty roots 31 — 34) to leadership assignments (duty roots 11-13, and 21-
24) during our period of analysis (2002 to 2016). (Research Question 1.c).

%2 OSPL Duty Code Definitions.
% Ibid.
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Empirical Methods

Our empirical objective was to estimate the effect of Board Certification on teacher retention in
Washington State’s public school system. We were unable to randomly assign Board Certification to some
teachers and not to other teachers. Therefore, the credibility of our estimate depends on our ability to
identify a suitable comparison group that approximates the covariate balance between groups found in a
randomly assigned experiment—that is, a group of teachers whose retention rates we expect to be similar
to NBCTs (on average) in the absence of certification.

We used a Coarsened Exact Matching (CEM) algorithm to identify a comparison group of teachers who
were similar to NBCTs prior to receiving National Board Certification.** The rationale for this approach is
that comparing teachers with similar observed characteristics will allow one to estimate the independent
effect of Board Certification. For example, matching each NBCT to a demographically identical non-NBCT
would eliminate potential confounding effects resulting from male or female teachers being more or less
likely to earn certification and more or less likely to remain employed as public school teachers from year
to year. Additionally, minimizing observed differences tends to minimize unobserved differences that are
correlated with observed differences. If one can account for all observed and unobserved differences
between NBCTs and non-NBCTs that are correlated with both Board participation and retention outcomes,
then the effect of Board Certification can be estimated without bias. In other words, the necessary
assumption for estimating the causal effect of Board Certification on teacher retention is “no omitted
variable bias.”

Conditional on the observed characteristics of teachers, our empirical strategy assumes that completion of
Board Certification approximates random assignment. This assumption is also referred to as “selection on
observables”® or “conditional independence.”®® The CEM algorithm is only helpful in estimating the effect
of Board Certification on retention insofar as the teacher characteristics that predict both certification and
retention are: (1) observed in our data or (2) correlated with a teacher characteristic observed in our data.

Similar to other matching methods, the goal of CEM is to select (and/or re-weight) sample observations to
reduce model dependence—that is, decisions made by the researcher. Analysis has found that CEM
outperformed the most commonly used matching methods along many important dimensions.®’ Ideally
with CEM, for each NBCT a comparison teacher would be selected who was demographically identical to
the NBCT, graduated from the same college as the NBCT, taught at the same initial school for the same
number of years as the NBCT, and had identical personal and professional aspirations as the NBCT. The
only difference between the two teachers would be that one earned Board Certification, and the other did
not. In our analysis, a perfect match did not exist for every NBCT in every possible model specification.
When a perfect match did not exist, the CEM algorithm selected “closest” matches using an algorithm that
minimizes dissimilarity between NBCTs and non-NBCTs by iteratively coarsening variables and re-
selecting comparison group teachers. Teachers in the comparison group who were not matched to an
NBCT were omitted from the analysis.

If the selection on observables assumption holds, CEM allows one to estimate the sample average
treatment effect on the treated (SATT), which is a weighted average of differences in outcomes between
treated teachers (i.e., NBCTs) and comparison teachers (i.e,, non-NBCTs):

* lacus et al. (2011).

% Goldberger, A. (1972). Structural equation methods in the social sciences. Econometrica. 40(6), 979-1001.

% Angrist, J.D., & Pischke, J. (2009). Mostly harmless econometrics: An empiricist's companion. Princeton University Press.

67 King, G, Nielsen, R., Coberley, C., Pope, J., & Wells, A. (2011) Comparative effectiveness of matching methods for causal inference.
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SATT = —Z NB,, (1)
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where NB is the effect of National Board Certification on retention, T denotes the NBCTs, and n is the
number of NBCTs. If the sample was a random draw from the population, then the SATT estimate would
be the population average treatment effect on the treated (PATT). With exactly balanced data, additional
covariates would be unnecessary to include. When matching on categorical teacher characteristics with
many possible values, such as school district, NBCTs without a match were excluded, and the estimate
became local SATT, which is SATT estimated over a subset of NBCTs.

Once we selected a comparison group that matched NBCTs to similar non-NBCTs with respect to previous
public school work experience, demographics, school and district characteristics, we estimated SATT or
local SATT with survival analysis. Using a person-by-year dataset, we fit logistic regression models of the
following form:

2)

( P(EMPLOYED;; = 1|NB;)
g

1- P(EMPLOYEDU =1 |NBi)> y(NBy) i i

Notes:

NB; = indicator for (ever) earning National Board Certification

y = the difference in the log-odds of a given retention outcome attributable to National Board Certification

EMPLOYEDy = binary indicator for whether educator { was employed in a given position of interest (i.e. Washington's public school
system, a teaching position, or leadership position) in year j.

w;= school year fixed effects

X; 8 = vector of time-invariant covariates and associated regression coefficient, such as the educator’s first year observed teaching in
Washington'’s public education system.

We fit logistic regression models with controls to confirm that the coefficient of interest was robust to
potential idiosyncratic imbalance on observable coefficients introduced during coarsening.

It is important to note that the National Board implemented changes to the certification process in 2014.
Changes included reducing the number of components candidates were required to complete, reducing
the cost of certification, and allowing candidates a three-year submission period and two-year retake
period, rather than a one-year submission period and two-year retake period as in prior years.
Components were rolled out over the subsequent two years, so individuals who began the process in
2014 did not have access to all components and therefore could not certify until 2017 at the earliest.
Because of these changes, the number of certifications declined in 2015 and 2016 but began to increase
again starting in 2017. We restricted our analysis period to include candidates that received certification
between 2004 and 2013 before these changes were implemented.®®

8 NBPTS. (2014).
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Data

Educator-level employment data from 1996-2017 were obtained from the Office of the Superintendent of
Public Instruction’s (OSPI) S-275 personnel data files. Each year of data was a separate file that contained
a snapshot of public school educator and administrator characteristics for a particular school year. We
tracked individual teachers over time using their unique teacher certification number. To identify Board-
certified teachers, we combined S-275 data with individual-level data provided by the National Board for
Professional Teaching Standards. This data included information on when teachers applied for candidacy
and earned their certificates. OSPI also provided us with educator-level bonus information and school-
level eligibility for the Challenging Schools Bonus. We also incorporated school-level demographics from
OSPI's report card data files.

Limitations

As previously discussed, CEM will reduce model dependence, but it cannot rule out omitted variable bias.
A measure that is omitted from the matching that is both correlated with Board Certification and
retention will bias estimates of the Board Certification effect. For example, due to data limitations, we
were unable to match NBCTs and non-NBCTs on their teacher licensure test scores, a variable that may be
correlated with a teacher’s decision to become Board Certified and remain in the profession in
Washington. Further, our retention findings are specific to teachers who entered Washington's public
education system between 2002 and 2007 and cannot be generalized to Washington’s broader teaching
population.

Teacher Retention Evaluation: Results

Retention of NBCTs and non-NBCTs in Washington's Public Education System

We conducted survival analysis on two samples: Board-certified educators in various positions in the
public education system and Board-certified educators specifically in teaching positions. Exhibit A8
presents the characteristics our sample of NBCTs and non-NBCTs in various positions (not just teaching
positions) before and after we matched groups.

The unmatched columns in Exhibits A8 do not include the entire population of non-NBCTs and NBCTs in
Washington. Before matching, samples in Exhibits A8 include teachers who entered Washington's public
education system between 2002 and 2007 (non-NBCT sample = 6,442) and did or did not receive Board
Certification between 2006 and 2013 (NBCT sample = 1,358). In Exhibits A8, our matched sample reflects
NBCTs and non-NBCTs matched on prior employment characteristics, teacher demographics, and school
and district characteristics. After matching, our sample was reduced to 382 non-NBCTs and 382 NBCTs.

Note that we also matched NBCTs and non-NBCTs on a combination of other characteristics. For example,
model 2 in Exhibits A9 shows our sample of NBCTs and non-NBCTs matched on prior employment
experience and teacher characteristics but not on the district or school characteristics. We conducted
survival analyses on different matched samples, which may be more or less representative of NBCTs in
Washington (depending on matching characteristics), but our overall retention results were robust across
all 5 models, including our smallest matched sample of 382 NBCTs and 382 non-NBCTs.
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Exhibit A9
Logistic Regression Estimates of National Board Certification Effect on Retention in WA's Public Education
System (Among First-Year Teachers in 2001-2007)

Model
1 2 3 4
Variable
Baseline Teach('er . Distric':t . Schocrl .
characteristics characteristics characteristics
National Board 0.114 0.184 0.168" 0.121 -0.021
(0.088) (0.143) (0.1) (0.113) (0.190)
Matched variables
Employment history X X X X X
First year of employment X X X X X
Demographics X X
Highest degree (year 1) X X
School level (year 1) X X
Years of experience X X
Assigned FTE X X
Certificate type X X
District employed (year 1) X X
School CSB eligible (year 1) X
School characteristics (year 1)
Regression covariates
Year indicators X X X X X
Year 1 indicators X X X X X
Demographics X X X X X
Highest degree (year 1) X X X X X
School level (year 1) X X X X X
School CSB eligible (year 1) X X X X X
School characteristics (year 1) X X X X X
NBCTs 858 478 858 561 335
Baseline (p) 0.976 0.976 0.976 0.976 0.976

Notes:

Heteroskedasticity robust standard errors clustered by district in parentheses. The omitted (baseline) ethnicity category is Asian. The
baseline estimate is the log-odds of the outcome of interest for the relevant sample estimated without any controls.

+p <010, *p <0.05 **p < 0.01, ** p < 0.001
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Exhibit A10 reports logistic regression results of our survival analysis on matched NBCTs and non-NBCTs
and their retention in Washington'’s public education system between 2002 and 2016 disaggregated by
elementary, middle, and high school levels. Columns 1-6 illustrate regression results based on the
characteristics on which NBCTs and non-NBCTs were matched and pre-treatment controls. We observed
that NBCTs were no more likely than similar non-NBCTs to remain in the public education system in
elementary, middle, or high school levels and that any observed differences were not statistically
significant.

Exhibit A10
Logistic Regression Estimates of National Board Certification Effect on Retention in WA's Public Education
System (Among First-Year Teachers in 2001-2007):
Heterogeneity in Effects by School Level (Elementary, Middle, and High School)

. Elementary Middle school High school
Variable
(1) (2) (3) (4) (5) (6)
National Board 0.204 -0.113 0.100 -0.137 0.567" 0.547

(0.158) (0.232) (0.419) (0.480) (0.315) (0.450)

Matched variables

Employment history X X X X X X
First year of employment X X X X X X
Demographics X X X X X X
Highest degree (year 1) X X X X X X
School level (year 1) X X X X X X
Years of experience X X X X X X
Assigned FTE X X X X X X
Certificate type X X X X X X
District employed (year 1) X X X
School CSB eligible (year 1) X X X
School characteristics (year 1)

Regression covariates
Year (continuous) X X X X X X
Year 1 (continuous) X X X X X X
Demographics X X X X X X
Highest degree (year 1) X X X X X X
School level (year 1)
School CSB eligible (year 1) X X X X X X
School characteristics (year 1) X X X X X X

NBCTs 234 179 118 72 126 84

Baseline (p) 0.971 0.972 0.984 0.982 0.978 0.978

Notes:

Heteroskedasticity robust standard errors clustered by district in parentheses.

The omitted (baseline) ethnicity category is Asian.

The baseline estimate is the log-odds of the outcome of interest for the relevant sample estimated without any controls.
+p <010, *p <0.05 **p < 0.01, *** p < 0.001
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In Exhibit A13, we report regression results for each model. We conducted this survival analysis on
matched individuals specifically in teaching positions. Model 1 is our baseline model, which illustrates
survival analysis on a sample of non-NBCT and NBCTs exactly matched on prior years of employment.
Model 2 reports results on a sample of non-NBCTs and NBCTs matched on prior employment and teacher
characteristics. Model 3 reports results on a sample of non-NBCTs and NBCTs matched of prior
employment and district characteristics. Model 4 reports results on a sample of non-NBCTs and NBCTs
matched on prior employment history and school characteristics. Model 5 reports results on a sample of
non-NBCTs and NBCTs matched on all characteristics. We found that NBCTs were no more likely than
non-NBCTs to remain in teaching positions and any observed differences were not statistically significant.
Additionally, Results were similar across all matched samples.

Exhibit A13
Logistic Regression Estimates of National Board Certification Effect on Retention in Teaching Position
(Among First-Year Teachers in 2002-2007)

Model
Variable 1 2 e G
Baseline Teacher District School
characteristics characteristics characteristics
National Board 0.021 -0.007 -0.055 0.040 -0.074
(0.097) (0.135) (0.091) (0.114) (0.128)

Matched variables
Employment history X X X X X
First year of employment X X X X X
Demographics X X
Highest degree (year 1) X X
School level (year 1) X X
Years of experience X X
Assigned FTE X X
Certificate type X X
District employed (year 1) X X
School CSB eligible (year 1) X
School characteristics (year 1)

Regression covariates
Year indicators X X X X X
Year 1 indicators X X X X
Demographics X X X X X
Highest degree (year 1) X X X X X
School level (year 1) X X X X X
School CSB eligible (year 1) X X X X X
School characteristics (year 1) X X X X X

NBCTs 821 472 821 515 341

Baseline (p) 0.965 0.965 0.966 0.965 0.963

Notes:

Heteroskedasticity robust standard errors clustered by district in parentheses.

The omitted (baseline) ethnicity category is Asian.

The baseline estimate is the log-odds of the outcome of interest for the relevant sample estimated without any controls.
+p <0.10, * p < 0.05, ** p <0.01, *** p < 0.001
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Transfer into Leadership Positions

Exhibit A14 includes logistic regression results of our analysis examining the probability of matched
NBCTs and non-NBCTs transferring from teaching to leadership positions at any point between 2002 and
2016. Columns 1-4 illustrate regression results based on the characteristics we matched NBCTs and non-
NBCTs on and pre-treatment controls. We observed similar transfer rates between NBCTs and non-NBCTs
and any observed differences were not statistically significant.

Exhibit A14
Logistic Regression Estimates of National Board Certification Effect on Ever Working in Leadership
Positions from 2002 to 2016 (Among First-Year Teachers in 2002-2007)

Model
Variable ! 2 3 4
No covariates Covariates No Covariates
included covariates included
National Board 0.121 0.151 0.033 0.227
(0.125) (0.154) (0.236) (0.296)
Matched variables
Employment history X X
First year of employment X X
Demographics X X
Highest degree (year 1) X X
School level (year 1) X X X X
Years of experience X X X X
Assigned FTE X X X X
Certificate type X X X X
District employed (year 1) X X X X
School CSB eligible (year 1) X X
School characteristics (year 1)
Regression covariates
Year indicators X X
Year 1 indicators X X
Demographics X X
Highest degree (year 1) X X
School level (year 1) X X
School CSB eligible (year 1) X X
School characteristics (year 1) X X
NBCTs 958 773 396 345
Baseline (p) 0.072 0.072 0.067 0.067

Notes:

Heteroskedasticity robust standard errors clustered by district in parentheses.

The omitted (baseline) ethnicity category is Asian.

The baseline estimate is the log-odds of the outcome of interest for the relevant sample estimated without any controls.
+p <0.10, * p < 0.05, ** p < 0.01, ** p < 0.001
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Exhibit A15 includes logistic regression results of our analysis examining the probability of matched
NBCTs and non-NBCTs transferring from teaching to leadership positions at any point between 2002 and
2016, disaggregated across the elementary, middle, and high school levels. Columns 1-6 illustrate
regression results based on the characteristics on which we matched NBCTs and non-NBCTs and pre-
treatment controls. NBCTs were no more likely than non-NBCTs to transfer into leadership positions in
elementary, middle, or high school grades, and any observed differences were not statistically significant.

Exhibit A15
Logistic Regression Estimates of National Board Certification Effect on Ever Working in Leadership
Positions from 2002 to 2016 (Among First-Year Teachers in 2002-2007): Heterogeneity in Effects by
School Level (Elementary, Middle, and High School)

. Elementary Middle school High school
Variable
(1) (2) (3) (4) (5) (6)
National Board 0.295 0.588 0.300 -0.627 -0.048 0.434

(0.281) (0.462) (0.355) (0.730) (0.249) (0.621)

Matched variables

Employment history X X X X X X
First year of employment X X X X X
Demographics X X X
Highest degree (year 1) X X X
School level (year 1) X X X X X X
Years of experience X X X X X X
Assigned FTE X X X X X X
Certificate type X X X X X X
District employed (year 1) X X X X X X
School CSB eligible (year 1) X X X
School characteristics (year 1)

Regression covariates
Year (continuous) X X X X X X
Year 1 (continuous) X X X X X X
Demographics X X X X X X
Highest degree (year 1) X X X X X X
School level (year 1)
School CSB eligible (year 1) X X X X X X
School characteristics (year 1) X X X X X X

NBCTs 322 165 227 72 217 80

Baseline (p) 0.054 0.042 0.081 0.107 0.093 0.090

Notes:

Heteroskedasticity robust standard errors clustered by district in parentheses.

The omitted (baseline) ethnicity category is Asian.

The baseline estimate is the log-odds of the outcome of interest for the relevant sample estimated without any controls.
+p <010, *p <0.05 **p < 0.01, ** p < 0.001
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III. Challenging Schools Bonus Analysis Methods and Results

Challenging Schools Bonus Program Evaluation: Methods and Limitations (Primary Analysis)

The Washington State Legislature also directed WSIPP to examine the question: has the Challenging
Schools Bonus (CSB) “acted as an incentive for teachers to actually work in high-poverty schools?” We
operationalized this request as follows:

Research Question
(1) Did the CSB program increase the percentage of teachers with National Board Certification that
work in high-poverty schools?

Definitions

Financial Incentives for National Board-Certified Educators in Washington: Board-certified educators in
Washington have received a base bonus since the 1999-00 school year. Initially, the Washington State
Legislature established a 15% salary increase for certified educators,” and then fixed the bonus at $3,500
per year in 2000.” In 2007, the legislature increased the base bonus from $3,500 to $5,000 per year.”* The
legislature also created an additional incentive called the Challenging Schools Bonus (CSB),” which
provided Board-certified educators working in qualifying high-poverty schools up to $5,000 per year on
top of their base bonuses. The objective of the CSB was to increase the number of NBCTs in high-poverty
schools.

Treatment Group: Schools in the treated group were those classified as ever being CSB-eligible schools
(i.e., high-poverty schools). While true CSB eligibility varies for individual schools by year, we assigned a
fixed eligibility indicator to schools using tiered eligibility criteria established in 2008”* and pre-treatment
data measured in 2006.”

Comparison Group: Schools in the comparison group were classified as CSB-ineligible schools (i.e., low-
poverty schools) using 2008 eligibility criteria and pre-treatment data measured in 2006.

Empirical Method

We used a difference-in-differences (DID) approach to estimate the effect of the CSB program on the
percentage of teachers with Board Certification working in high-poverty schools. Simply comparing the
percentage of NBCTs in high-poverty schools before and after the CSB policy might not isolate the effect
of the program and would potentially confound its effect with trends and policies that occurred at the
same time and also influenced where NBCTs worked. For example, the number of teachers with Board
Certification across all schools had been increasing steadily before 2007. A pre-post design would
confound this trend along with the CSB program'’s true effect. Our DID approach estimated the post-
policy differential increase (or decrease) in the percentage of teachers in high-poverty schools with Board

6 Engrossed Substitute Senate Bill 5180, Chapter 309, Laws of 1999.

7% Engrossed House Bill 2487, Chapter 1, Laws of 2000.

7! Substitute House Bill 1128, Chapter 522, Laws of 2007.

7 Ibid.

73 Eligible schools in 2008 and later were schools with more than 30 enrolled students, elementary schools with 70% or more
students eligible for FRPL, middle schools with 60% or more students eligible for FRPL, and high schools with 50% or more students
eligible for FRPL.

7 We used eligibility criteria based on pre-treatment data (FRPL and enrollment) measured in 2006 since schools were unable to
manipulate their eligibility assignment at this point.
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Certification, relative to any increase (or decrease) observed in the percentage of NBCTs in low-poverty
schools.

Before 2007, NBCTs were underrepresented in high-poverty schools. The bonus may have acted as an
incentive for teachers in high-poverty schools to pursue Board Certification—or for NBCTs in low-poverty
schools to transfer to high-poverty schools. Our DID approach assumed that trends in the percentage of
NBCTs in low-poverty and high-poverty schools would have been parallel absent the creation of the CSB.
If the parallel trends assumption is valid, then a change in the difference in the percentage of NBCTs
between low- and high-poverty schools coinciding with the start of the program is the unbiased effect of
the CSB. Using Ordinary Least Squares regression, we estimated the following model:

- = + 4 )+ 2 )+ a( X ) 3)
+ o+ o+ o+,

PCT_NBj, = percentage of a schools’ (j) teaching staff with National Board Certification in year k.
HIGH; = indicator that a school (j) was high-poverty and therefore CSB eligible.

POST; = indicator that school (j) present in 2007 and later (after the CSB program was created).
X = vector of observed time-varying control variables.

y; = school fixed effects

wy = year fixed effects

€, = error term

In equation 3, the coefficient on HIGHxPOST is our parameter of interest. It quantifies the change in the
percentage of teachers in eligible schools that were Board-certified before and after the program'’s
implementation minus the change in the percentage of NBCTs in ineligible schools over the same period.
The vector X; includes school-level characteristics including student enrollment; race and ethnic makeup;
the percentage of students in special education, in the Transitional Bilingual Instructional Program, and
eligible for free-or reduced-priced lunch; teachers with master’s degrees, and the average number of
teachers and NBCTs. Additionally, the inclusion of school and year fixed effects isolates changes in
PCT_NB within schools over time.

It is important to note that while a school’s classification as high-poverty (HIGH) does not vary over time
in equation (3), in reality, it can vary over time. We fixed eligibility for each school (j) by construction in
order to estimate the program’s intent-to-treat effect (ITT), which we believe is a less biased estimate of
the program'’s effect.

In reality, school eligibility can vary over time as the percentage of a school’s students eligible for FRPL
changes from year to year. For example, a school defined as CSB eligible, and therefore high-poverty, in
2007 may not have been CSB eligible in 2008 (and vice-versa). It is possible that an indirect effect of
implementing the CSB program incentivized schools to try to influence their high-poverty classification in
2008 and after. If this is true, the PCT_NB difference between high-poverty and low-poverty schools could
increase (or decrease) separately from any underlying change in teacher staffing patterns and introduce
bias to our estimated program effect.

Eligibility assignment during the CSB program'’s first year (2007) was based on FRPL and enrollment data
collected in 2006. Because data before the program’s implementation was used to determine eligibility in
2007, schools were unable to manipulate their eligibility status in the first year. We use this pre-treatment
data and 2008 eligibility criteria (FRPL tiered by school level) to assign eligibility (H/GH)) to schools
observed in our data in 2007 and fix this assignment across all years (before and after the CSB program).
By estimating the program’s ITT effect, we can isolate the CSB's targeted mechanisms: (1) inducing more
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teachers already employed in high-poverty schools to earn Board Certification and (2) inducing teachers
with Board Certification—or who intended to earn certification—to teach in high-poverty schools.”

The DID estimator could be upward biased by the beginning of other policies that differentially made
teaching more attractive for NBCTs after 2007. The ITT effect that we estimated is likely attenuated
compared to the Average Treatment Effect on the Treated (ATT) that we would have estimated if we had
used true CSB eligibility, which varied over time. In our ITT estimate, program effects on staffing within
schools that were not high poverty in 2007, but were high poverty in 2008 and beyond are not captured.
To some extent, the issue is definitional. If one defines the CSB effect of interest such that it includes a
broader set of mechanisms, then the ITT will tend to be attenuated (biased toward zero) in comparison. A
reason we preferred to estimate the ITT in this context is that estimates of the ATT would only be
unbiased under implausible assumptions. The ITT can be estimated under weaker assumptions.

Parallel Trends Test

Our DID approach assumes that trends in the percentage of NBCTs in low-poverty and high-poverty
schools would have been parallel absent the creation of the CSB. Other programs that directly or
indirectly led to more NBCTs working in high-poverty schools (relative to low-poverty schools) would
violate this assumption.

We cannot prove that outcome trends would be parallel in the absence of the CSB program because we
cannot observe what would have happened if the program was not implemented. Instead, we conducted
a test to determine if outcome trends moved in parallel before the program was created in 2007. We then
extrapolate these findings to a counterfactual setting after the program was created. Similarly, if trends in
low-and high-poverty schools diverge before the CSB program was implemented, then other factors may
have existed that caused these groups to differ in ways that could be unrelated to the CSB program’s
implementation. In that case, our estimated effect may not reflect the true program effect.

We conducted a test for parallel trends by comparing the trend in the percentage of teachers with Board
Certification in CSB-eligible and -ineligible schools prior to the program’s implementation. We ran a
regression model including interactions between our treatment variable and pre-period time dummies.
We observed a significant difference between the two groups in 2003 (p-value < 0.05), indicating differing
trends in this year. However, we observed non-significant differences in 2004, 2005, and 2006, which
suggests that trends between the two groups were parallel in the years immediately leading up to the
creation of the CSB program. We assume that this trend would have persisted into pre-treatment years in
the absence of the program.

Data

Educator-level employment data from 1996-2017 were obtained from the Office of the Superintendent of
Public Instruction’s (OSPI) S-275 data files. Each year of data was a separate file that contained a snapshot
of public school educator and administrator characteristics for a particular school year. We tracked
individual teachers over time using their unique teacher certification number. To identify Board-certified
teachers, we combined S-275 data with individual-level data provided by the National Board for
Professional Teaching Standards. This data included information on when teachers applied for candidacy

7® To illustrate the value of our approach, consider the possibility that the recession led many more schools to become high-poverty
schools in the post-CSB period. In this case, simply by changing the poverty labels of schools, the high/low-poverty gap in NB_PCT
could be significantly reduced without changing the underlying distribution of Board-certified teachers across schools. That is, the
estimated effect of the policy could be large even if no new teachers in high-poverty schools earned Board Certification, no new
Board-certified teachers were hired from out of state into high-poverty schools, and no Board-certified teachers from low-poverty
schools changed where they were teaching at all.
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Exhibit A30
Probability of Newly Hired Teachers at CSB-Eligible and CSB-Ineligible Schools Over Time
Who Were or Later Became Board Certified

Current NB, Non-Teacher 1 Year Ago
By Year, Challenging Schools Bonus Status
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